In this paper, we study the existence of weak solutions for the Cauchy problem and the existence of shock profiles for the system in viscoelasticity,
Introduction and main results.
The existence (and stability) of shock profiles for the system in viscoelasticity
x ∈ R, t ≥ 0, has been studied in [10] for nonconvex smooth stress functions σ such that
3 ). In some problems in mechanics of solids, such as the Savart-Masson effect (cf. [12] , §3.3.2, and [1] , §4.31), it is reasonable to consider models where σ is replaced by 
and we consider the approximate system
The Cauchy problem for systems of the type (1.5) has been studied in [8] , [14] and [2] with the hypothesis
and since
we get the following result (cf. [14] and [2] ):
. Then the Cauchy problem for the system (1.5) has a unique global solution
with c i , i = 1, 2, 3, not depending on ε (or on µ).
Remark. From (1.7) and (1.9) we get, for each µ, a uniform (in t and in ε) estimate
Now, by the usual techniques in functional analysis, the well-known compact imbeddings of Sobolev spaces in bounded domains of R 2 and by Lemma 1 in [7] , if we let ε → 0, it is easy to obtain, by diagonalization, a subsequence of (v ε , u ε ) ε>0 given by Proposition 1, still denoted by
, and in L ∞ (R × R + ) weak and
Hence, we say that (v, u) is a weak solution of the Cauchy problem for the system
. Now, in the spirit of [10] (cf. [4] and [13] for related results), we look for the existence of shock profiles for system (1.10), that is, special solutions of the form
for given s ∈ R such that, for certain pairs
We will choose s, v − , v + such that
, so (1.13) implies the Lax shock conditions, cf. [11] ), and
(notice that H(v + ) = 0, H(v − ) = 1). Similarly, it is possible to consider the case
2 is a weak solution of system (1.10) if there exists θ ∈ L ∞ (R × R + ) such that θ ∈ H(v) a.e. and
For special solutions of the form (1.11), (1.15) can be written as follows, with Θ ∈ L ∞ (R),
. We will prove the following theorem:
Theorem 2. Under the hypotheses (1.13), (1.14), the system (1.10) has a special weak solution (v, u) of the form (1.11) verifying (1.12) (shock profile).
Now, for each
x − st µ be a shock profile in the framework of Theorem 2 and let µ → 0 
Hence, under the hypothesis of Theorem 2, we have solved the corresponding Riemann problem for the discontinuous p-system 
Proof of Theorem 2.
For fixed µ > 0, ε > 0, we look for a solution (we drop the ε for simplicity) (v, u) of the approximate system (1.5) in the form (1.11), (V, U ) ∈ C 1 (R)×C 2 (R) verifying (1.12) under the hypothesis (1.13) and (1.14) by choosing ε small enough such that
As in [10] , Proposition 3.1, we derive, with σ ε defined by (1.4),
and so
3) Fig. 1 ).
Hence, following [10] , Proof of Proposition 3.1, a solution V ε of the approximate problem (2.3) is given by
and we can choose c ε = 0, that is, V ε (0) = 0. By (2.2) we obtain the solution (V ε , U ε ). Now, for each ε > 0 (ε small enough to have
be the corresponding shock profile. We know that
2) and (2.1) we derive that
Hence, there is a subsequence, still denoted
uniformly in compact subsets of R. In particular, by Lemma 1 in [7] , we can assume that
We derive, by (2. From the properties of h (cf. [10] for related arguments) we derive
and so (by passing also to the limit in (2.2), written for (V ε , U ε ), when ε → 0) we deduce
Finally, it is easy to conclude that (2.5) holds. This achieves the proof of Theorem 2.
